4-(1-Phenyl-1H-pyrazol-4-yl)quinolines as novel, selective and brain penetrant metabotropic glutamate receptor 4 positive allosteric modulators.
4-(1-Phenyl-1H-pyrazol-4-yl)quinoline (1) was identified by screening the Lundbeck compound collection, and characterized as having mGlu4 receptor positive allosteric modulator properties. Compound 1 is selective over other mGlu receptors and a panel of GPCRs, ion channels and enzymes, but has suboptimal lipophilicity and high plasma and brain non-specific binding. In view of the challenges at the hit-to-lead stage previously reported in the development of mGlu4 receptor positive allosteric modulators (PAMs), a thorough structure-mGlu4 PAM activity relationship study was conducted to interrogate the chemical tractability of this chemotype. The central pyrazole ring tolerates the addition of one or two methyl groups. The C-7 position of the quinoline ring provides a site tolerant to hydrophilic substituents, enabling the design of diverse analogs with good in vitro mGlu4 PAM potency and efficacy, as well as improved microsomal turnover in vitro, compared to 1. In spite of the excellent ligand efficiency of 1 (LE=0.43), optimization of in vitro potency for this series reached a plateau around EC(50)=200 nM.